Inheritable histone H4 acetylation of somatic chromatins in cloned embryos.
A viable cloned animal indicates that epigenetic status of the differentiated cell nucleus is reprogrammed to an embryonic totipotent state. However, molecular events regarding epigenetic reprogramming of the somatic chromatin are poorly understood. Here we provide new insight that somatic chromatins are refractory to reprogramming of histone acetylation during early development. A low level of acetylated histone H4-lysine 5 (AcH4K5) of the somatic chromatin was sustained at the pronuclear stage. Unlike in vitro fertilized (IVF) embryos, the AcH4K5 level remarkably reduced at the 8-cell stage in cloned bovine embryos. The AcH4K5 status of somatic chromatins transmitted to cloned and even recloned embryos. Differences of AcH4K5 signal intensity were more distinguishable in the metaphase chromosomes between IVF and cloned embryos. Two imprinted genes, Ndn and Xist, were aberrantly expressed in cloned embryos as compared with IVF embryos, which is partly associated with the AcH4K5 signal intensity. Our findings suggest that abnormal epigenetic reprogramming in cloned embryos may be because of a memory mechanism, the epigenetic status itself of somatic chromatins.